Conformational similarities and dissimilarities between the stereoisomeric forms of endomorphin-2.
In this study, taking into account both the l-d and cis-trans isomerisms, a comprehensive structural characterization and a comparative conformational analysis were performed on the 32 stereoisomeric forms of opioid tetrapeptide, endomorphin-2. For all stereoisomers, the Φ-Ψ and χ conformational spaces were explored, in the course of which the conformational distributions, as well as the rotamer states of aromatic side chains were characterized in detail. Furthermore, the typical β- and γ-turn structures, as well as the characteristic intramolecular interactions (i.e., H-bonds, aromatic-aromatic and proline-aromatic interplays) were determined. The afore-mentioned structural and conformational features identified for each stereoisomeric form were compared with one another, considering all 32 stereoisomers. The results obtained from this comparative study indicated that both similarities and dissimilarities could be observed between the stereoisomeric forms, with regard to their structural and conformational properties. This theoretical work supplied several valuable observations concerning the effects of both l-d and cis-trans isomerisms on the three-dimensional structure of parent peptide and its stereoisomers. Nevertheless, in the course of this structural investigation, it was clarified how the structural and conformational features of stereoisomeric forms differed from one another.